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SUMMARY

In 1994, the National Aeronautics and Space Administration issued a Cooperative

Agreement (CA) to the State of Louisiana, through the Louisiana Board of Regents (BOR), for

the performance of scientific research under the Experimental Program to Stimulate Competitive

Research (EPSCoR) Project.. Originally constructed as a three-year program with an optional

two-year follow on, this federal-state partnership culminated on 31 October 2001, including two

CA extensions. The total value of the project reached $3.3M in NASA funding, matched by

$2.75M in BOR funds, and supplemented by several million dollars in institutional contributions.

Three Research Clusters comprised the state-wide research effort coupled with scientific/

technical management and a teacher involvement component.

The three research clusters addressed the Enterprises of Space Science, Earth Science and

Aerospace Technology with research in High Energy Astrophysics, the Global Carbon Cycle,

and Propulsion. Ten universities, over two dozen faculty, over 150 students and numerous

support personnel were involved. All of the scientific and technical objectives were met or
exceeded.

This Cooperative Agreement was very successful in developing research capability in

Louisiana. The three clusters produced over 75 publications in refereed journals, 130 articles in

conference proceedings, over 100 presentations, and one patent. Forty-two advanced degrees

were earned by MS or PhD students and close to a hundred undergraduate students were directly
involved in the research.

In aggregate, the chtsters generated about $18M in outside support, better than a 2:1

return on investment (better than 5:1 considering only the NASA investment). Moreover, two of

the clusters have advanced to the level of applying for major NSF research center designation.

This project was a trial of the model of building research infrastructure through

mentoring. While not completely successful, the results at the smaller institutions were, none the

less, positive. Faculty were engaged in major research and involved their students.

Administrations improved their capabilities to handle grants and contracts. Faculty release time

was granted, research space was provided and, in some cases, equipment was made available for

the research. Some of the faculty at these schools have remained involved in research and/or

formed collaborations for new endeavors, demonstrating that the mentoring model can be

successful.
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FINAL PROJECT REPORT

"Louisiana NASA EPSCoR Project"

This is the final report for the Louisiana NASA EPSCoR Project (1994-2001), a federal-

state partnership between NASA and the Louisiana Board of Regents. The NASA EPSCoR

project in Louisiana was awarded in 1994 under NASA Cooperative Agreement NCCW-0059.

The original award was for $500K per year for three years (1 June 94 to 31 May 97), for which

Board of Regents (BOR) matching funds of $500K per year were granted to meet the required

1:1 match for this program. After two years the project was transitioned to GSFC which

involved closing the original Cooperative Agreement (CA) and re-opening the project with a

new CA (NCC5-167) under which the remainder of the project was conducted. The NASA

EPSCoR RFP stipulated a t_tal program of five years, with an evaluation in year three to qualify

for the final two years. Louisiana was successful in this review. Upon reaching the five year

maturity of the award, NASA elected to offer two continuation years. Louisiana was again

successful in applying for these continuations. The total funding for the project reached $3.3M

in NASA funds with $2.75M in BOR matching funds, supplemented by over $2M in institutional

contributions.

I. PROJECT OVERV 1EW

The Louisiana NASA EPSCoR Program utilized a mentoring approach, combined with

the research cluster model, to build Aerospace related R & D capability in the state. Three

research clusters were established under the aegis of the Louisiana Board of Regents for Higher

Education, the contracting institution, to focus on particular areas of relevance to NASA which

hold high potential for the enhancement of scientific research, higher education and the

development of the state's capabilities in:

• Space Science - - "The Louisiana Balloon-Borne Experiment Cluster" (Balloon Cluster)

• Aerospace Technoh_gy - - "Spray Combustor Performance Improvements through

Forcing" (Propulsion Cluster)

• Earth Science - - "Carbon Cycling and Hydrology in a Shallow Coastal Estuary" (Global

Change Cluster).

Together, these clusters inw)lved researchers at 10 institutions, including three HBCU's and two

regional universities. The overall objective was to develop the research potential at the smaller

schools through direct involvement with, and mentoring by, the established researchers at the

larger schools, and to involve students (undergraduate as well as graduate) directly in the

research on each campus. The potential for technology transfer played an integral part in the

project.



Overall,thisLouisi_naNASA EPSCoRProjecthasinvolvedover27 faculty members,
rangingfrom newassistantprofessorsto establishedresearchers,plus sevenpostdoctoral
researchers.Additionally, over40graduatestudentsandcloseto 100undergraduatestudents
weredirectly involvedin theresearch.TheMinority SummerResearchExperience(MSRE)
providedminority Educatolswith summerresearchexperiencesby working directly with the
clusters.Thebenefitsof theseactivitiesarealreadylarge,andlong-lasting,andmaywell leadto
greaterinvolvementfor Louisianaresearchersin Aerospacescienceandtechnology.

TheLouisianaNASA EPSCoRProgramscientificandtechnicalmanagementteamis
leadby thestateProjectDirector,JohnP.Wefel,Departmentof PhysicsandAstronomy,
LouisianaStateUniversity, BatonRouge.OthermanagementteammembersincludeProgram
ManagerKarenJohnson,assistantAmy Eads,andwebmastersDougGrangerandRobby
Perkins(studentworker). Further,RoyKeller of theLouisianaBusinessandTechnologyCenter,
providedcoordinationandadvice concerning technology transfer issues.

Louisiana is a poor :_tate dependent mainly upon agriculture and the energy industry.

Louisiana's future is tied to economic development, particularly to diversification into high-tech

(non-polluting) industries. The key to this is developing a base of technically-trained personnel,

and Louisiana's universities are poised to provide the R & D and educational leadership

necessary for broadening the economic base. Thus, Louisiana's long-range objective is to

increase the R & D capabilities and the technical skills of its students and researchers, and this is

the overall theme that was addressed by the NASA EPSCoR project.

II. PROJECT ACCOM PLISHMENTS

Significant progress was achieved early in the NASA EPSCoR project. In addition to

data acquisition and modeling activities and papers/publications, there were other outcomes. In

the true EPSCoR spirit of research capability building, Balloon Cluster Co-PI at LaTech, Dr.

Kathleen Johnston, enthusiastically reported that as a direct result of her work on NASA

EPSCoR, her department (which had been in danger of dissolution) gained significant

administration support, student enrollment increased, and new faculty were added!

A. Research Cluster Accomplishments

This project provided Research Capability Enhancement and Research Infrastructure

Development in Aerospace fields for the State of Louisiana. The NASA EPSCoR program built

upon and complemented th,_ work of the Louisiana Space Grant organization and extended the

development of scientific and engineering expertise through building Research Clusters. Such

clusters provided a research focus and a nexus for human resource development.

1. Global Change Cluster

Introduction: This, multi-institution project, entitled "Carbon Cycling and Hydrology in

a Shallow Coastal Estuary," combined researchers from five institutions and a variety of

disciplines to tackle one of the fundamental problems in Earth System Science (and an issue of
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intenseinterestandgreatrelevancefor theLouisianaGulf Coastregion)- - themovementand
fateof Carbonin thecoastalestuarinesystem.Thiscoordinatedinvestigationof theLand/Sea
Interfacein BaratariaBayi_1theLouisianacoastalwetlandscombinedPhysical,Biological,
HydrologicalandBotanicalwork with RemoteSensing(RS)usingbothexistingandnewly
developedtechnologies,anddatafrom bothaircraftandspace-bornesensors.Thegoalwasto
obtainasetof measurements(bothaerialandgroundtruth) to derivea physicalmodelof thesite,
its inter-relationshipsandits temporalchanges.Thisprojectcontinuesto developthestate's
capabilitiesto carryout complex,integrated(interdisciplinary)studies,makingLouisiana
researchersmorecompetitivefor furtherwork,possiblyat otherlocationsworldwide,aspartof
the internationalGlobalChangeinitiative.

Theprojectwasorganizedaroundtaskareas(Physicalprocesses,Biogeochemistry,Soils,
etc.)ratherthaninstitutionsor departments,andinvolvednewtechnologythroughActive
Electromagnetic-InductionSensingandaircraftoverflights. Theclustercombinedresearchersat
Dillard (HBCU)with instrumentationexpertiseat UNO, with coastalprocesseswork atLSU,
with soilsexpertiseat theI_SUAgriculturalCenter,with the in situsamplingandanalysis
capabilitiesof LUMCON (LouisianaUniversitiesMarineConsortium),andinvolved direct
collaborationwith researchersatNASA StennisSpaceCenter.Theprojectcontinuesto develop
newremotesensingtechniqueswhichmayhavecommercialpotential.

Discussion: In shallow, fine-grained coastal environments, water-column/seabed

interactions are intensified through physical and chemical processes such as deposition,

resuspension, adsorption/desorption, and precipitation. These processes make coastal margins

important in understanding the chemical evolution of our oceans, as well as the input history and

fate of many toxic metals and organic compounds in our marine environment. Therefore, the

transport of sediment and particulate organic carbon on seasonal and decadal time scales was

investigated by utilizing the radioisotopes 7Be, 2t°Pb and 137Cs. In addition, seasonal

resuspension of estuarine bottom sediments were investigated through the modeling of wind

induced waves and remote sensing techniques. The specific objectives of this work were as

follows:

1. Quantify sediment deposition (monthly) and burial (decadal) at discrete subaqueous sites

(ranging from fresh to salt water) within the basin;

2. Quantify organic carbon deposition and burial in subaqueous sediments within the basin;

3. Differentiate seasor_al organic carbon sources (allochthonous vs. autochthonous) to

subaqueous sedime_lts within the basin;

4. Quantify the frequency and duration of sediment resuspension for select water bodies
within the basin.

We achieved success in all lbur objectives.

Short-term sedimenL an_l qrgani¢ ¢_rbon deposition: During an initial 12 month

reconnaissance period cores were collected throughout the aquatic environments of Barataria

Basin and analyzed for Be-7 to determine the best sites to represent open water and marsh-

proximate environments. A complete record of monthly deposition rates was created at two

primary sites: Little Lake North and Live Oak Bay. Organic carbon contents of the monthly



coressampleswerealsodetermined.Togetherwith thebulk sedimentdepositionrates,these
measurementspermittedacalculationof themonthlyorganiccarbondepositionatthetwo
primarysites. Theaverageannualrateof organiccarbondeposition(determinedfrom monthly
rates)rangedfrom 100to 1000g C m2 yr1.

Decadal burial of bulk sediments _nd organic carbon.: In addition to the primary sites for

the deposition study, cores were collected from 12 other sites for Pb-210 determinations. These

measurements permitted the calculation of sedimentation rates over the past 100 years. The

long-term sedimentation was low (range: 0.1 to 0.3 cm yr t) compared to the monthly deposition

rates and the average annual sedimentation rates derived from Be-7 measurements. POC burial

rates (averaged over decadztl time scales) from cores collected throughout the basin, range from 8

to 37 g C m -2 yr t. Long term sedimentation rates were only 3-10% of the short term deposition

rates. Organic carbon buriztl rates were only 2-7% of the average annual organic carbon

deposition rates determined during the study.

Sediment and organic carbon resuspension and redistribution: Physical processes (e.g.

vertical mixing and sediment resuspension) influence sediment and organic carbon mass flux and

dispersal. Storms have previously been recognized as important forcing mechanisms for

sediment transport in shallow, micro-tidal coastal environments, such as the Barataria Basin

where wind induced waves can be the dominant physical forcing mechanism. The seasonal

characteristics of material transport were examined using an empirical model of sediment

resuspension as a function of wind direction, wind speed, fetch over water and water depth. The

model was verified using s_ttellite remotely sensed radiance information (i.e. visible and near-IR

channels) from the AVHRR instrument. Results of the model indicated that during the winter

and spring, conditions necessary for resuspension were exceeded over 50% of the time. The net

wind forcing was to the south resulting in a net down-basin transport of sediments and organic

carbon. These redistributions probably resulted in a gradual export of materials down-basin but

still does not explain the 10-fold difference in deposition and burial rates.

Results from the short-term deposition rates and the long-term burial rates, in conjunction

with the transport model suggest that low frequency (high energy) events that occur on time

scales of 5-10 years are responsible for the bulk of sediment and organic carbon transport out of

Barataria Basin and into the coastal ocean. The most likely candidates are tropical storms and

hurricanes which (on average) have impacted Barataria Basin every 6-8 years during the past

century.

In the first phase of the study, the exchange of carbon, sediment and water between

brackish marshes and a shallow fine-grained bay of the Barataria Bay estuary was examined in

order to quantify the production, transport and storage of carbon in the Barataria Basin. Factors

controlling these exchange,_ were identified and measured. Fluxes of suspended sediments

through a tidal bayou connecting marshes and open waters were measured throughout the year

and during a variety of weather events. Discharge of porewater from the marsh substrate to

surrounding waters via sub:_urface flows and surficial drainage channels was measured. Results

indicated that the bayou discharges sediment during typical summer conditions and imports

sediment during the winter. Late summer storms, occurring during the period of highest water

level, are the largest sedim(;ntary events and result in large net imports of sediment. The bayou
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marshsystemis anet importerof sedimentsfrom thebay.Sedimentflux is controlledby water
level in relationshipto marshsurfaceelevation,wind speed,directionandduration,tidal prism
volumeandseasonalfactor:;suchasinvertebrateactivity in themarsh.An extensivenetworkof
surficialchannelsorrivuletsexistson themarshsurface,resultingin porewaterdischargefrom
partsof themarshthatarectistantfrom thebayou.Porewaterseepageinto rivuletscannotaccount
for thevolumeof dischargeobserved.Diffusion of porewaterconstituentsinto athin surface
layerof water,andflow of thelayertowardtherivulet, is suggestedastheprimaryrouteof
constituentdischarge.

In thesecondphaseof work, theidentityof sedimentsourcesin thepreviously
characterizedsystemwasexaminedusingstableisotopetechniques.Bay andbayousediments,
suspendedsedimentsandmarshsoilswerecharacterizedfor 8'3C,8'5N,and834Susingnatural
abundancemassspectroscopy.Theuseof thesethreeisotopesin tandemhasbeenused
successfullyin previousstudiesto establish the flow of organic matter in estuarine food webs.

The technique relies on diflerences in 8'3C between upland C-3 plants and C-4 plants such as

Spartina as well as phytoplankton. The 8'_N ratio is higher in phytoplankton than terrestrial

vegetation. 834S provides an additional tool since the source of inorganic sulfur in algae,

Spartina, and upland plants are different. The methods were applied to sediments of the bayou

and Bay over a year and a half sampling period. Bottom sediments in both the bayou and Bay

were strongly associated with stable isotope signatures of C-4 plants such as Spartina and Juncus

and not upland or more freshwater marsh species. In general, seasonal differences could be

explained by sediment movement patterns observed during Phase 1 of the study. There was little

or no evidence of organic matter of upland sources observed at this location in the Barataria

Basin. This suggests that existing marsh stands and the associated biomass are the significant

sources of carbon flow in the system. The study confirms the utility of the multiple isotope

technique in tracking the sc,urces of sediment. Coupled with remote sensing, the combined

technique could provide a powerful tool for tracking sediment flow in coastal estuarine systems.

We studied the fate of Carbon and sediments within the Barataria Bay Basin, Louisiana

and the water composition _o assess seawater influence within the marsh. Ion exchange resin

strips were used to study the effect of salinity and chloride (CI) on sulfate (SO4) reduction and

their potential for water and soil analysis. Chloride dominated the water system and the C1/SO4

ratio can be used to assess the seawater influence. Resin extractable sulfur (S) predicted non-

pyritic S fraction for the marsh soils. High salinity reduced the affinity of target ions onto the

resin. Limited affinity of SO4 to resin indicates SO4 accumulation within the root zone, which

promotes sulfate reduction and pyrite formation.

Landscape position and salinity effects pyrite accumulation and the spatial variability of

soil characteristics within a saline and a brackish marsh. Salinity, pyrite, and non-pyritic iron

(Fe) and S varied between :_treamside and inland. Depressions in mineral layer, accretion

variations and associated hydrology caused the field-scale variability. When the inland site is

landlocked, salinity and pyrite content within the surface horizon varied. Non-pyritic S, pH, and

pyrite profiles were different in different marsh types. Mineralogical evidence also found for the

presence of pyrite framboids. These soils should be reclassified to indicate accumulations of
reduced sulfur.
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Thicknessof subsurfacehorizonswashighly spatiallyvariable. Variation in "depthto
minerallayer" (DML) canbedueto thepresenceof depressionsin themineral layersurface.
Typic Medisapristsoccurredmostlytowardinlandareasandawayfrom waterwaysat thesaline
marsh.TheDML wasshallowerfor thedegradingmarshwithin thesalinemarshtype. Typic
Medisapristswithin thebrackishmarshhadthick organiclayersdueto presenceof thick
subhorizons.Spatialvariability is evidentfor pH and"organic/mineralratio" (OMR) within
organicsubhorizons.The()MR datavariedwidely for thebrackishmarshcomparedto saline
marsh.Organicsoil characteristicsvary spatiallydueto variations in associated processes,

therefore, spatial variability should be considered for soil sampling schemes.

We tested an experi mental remote sensing instrument, an Airborne Electromagnetic

Induction Profiler (AEM), in a novel environmental application in the estuarine Barataria Bay.

The multidisplinary character of the group allowed the collection of a wider variety of forms of

ground truth than is common with experimental remote sensing instruments and certainly with

AEM deployments. Our goals included demonstration of AEM capabilities over water,

demonstration of AEM capabilities over land, and development of data processing techniques.

The Gulf of Mexico just offshore from Barataria Bay stratifies during the early summer

period when the AEM was flown. CTD measurement from a boat verified that this was indeed

true at the time of the flight and provided precise data on depths, temperatures and

conductivities. The AEM data clearly showed the two layers in the water and located the bottom

as well. This stratification of the Gulf waters provides the environment that allows the

development of the hypoxic bottom waters called "Dead Zones." Similar stratification is
believed to occur in coastal waters near rivers and estuaries around the world and dead zones

have been found in a few of these areas including the Chesapeake Bay and the Baltic Sea. Since

water column stratification is invisible to the optical and radar sensors normally used in remote

sensing, this work helps to establish the AEM as an important new modality for remote sensing.

The land in the lower Barataria basin has very complex subsurface structure. As

mentioned above, the ground truth sampling of the marsh soils revealed highly variable horizons

(or layering) and the AEM data over this area clearly reflect this complexity. Observations of

interest included the frequent presence of subsurface layers that were more conductive than the

surface layer over them. This is presumably associated with salinity variations caused by

depositional history. In general we found that the conductivity layering on the land varied so

rapidly that it could only be interpreted by using a detailed map or optical image of the area.

We advanced the level of data processing in several areas. The two layer MIM models

were extended to three to five layer models. We also extended the two layer least squares

models to multiple layers. -Fhese extensions were necessary to analyze the complex data over the

marshes. We also compared the results from MIM and least squares and found that they

substantially agreed. This i:_ an important conclusion for both methods, since it clarifies the MIM

response to noise and model misfit, and it shows that MIM approximations could be used as

starting points for least squares refinement. As it was needed to process the data, we developed a

method for determining sensor altitude from the data itself. Even when an independent

measurement of altitude is available, this method will provide a valuable consistency check.
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Finally, wealsodevelopedapreprocessingtechniquefor levelingthedatato acommonaltitude.
This processimprovestheperformanceof all thetypesof analysisalgorithms.

During this prograrr_,anumberof graduatestudentsparticipatedin processingremote
sensingdataover theBaratariaBayregionsouthwestof NewOrleansusinganunsupervised
classificationapproach.This phaseof theprojectwasthemappingof vegetationover thisarea
usingsatellitedata. As partof theclassificationproject,then,severalstudentsparticipatedin
field workvisiting areasth_Ltwereindicatedto beof thesamespectralclass. Thefinal product
wasa detailedvegetationmapof thisregion,from whichdirect inferencesof salinity regimes
couldbeaccuratelydetermined.This final resultwasavery accuratevegetational/salinitymap
of thisarea.Also, webelieve,thatbecauseof changingshoreline/landmasses,mapsgenerated
from thisprogramwill beentremelyusefulin thefutureto determinefuture landlossesresulting
from catastrophichurricanesor extremelystrongwinterstorms.

In conjunctionwith thiswork,someof thevegetationsamplingfield work wasalso
carriedoutby undergraduatesfrom Dillard University,anHBCU with agoodprogramin remote
sensingandenvironmentalstudies.Overtheyearsanumberof studentshaveparticipatedin
summerfield workprograms,writtentheir resultsupasreportsandpapers,presentedthese
resultsin variousvenues,andthengoneon to graduateschool.In addition,therehavebeen
severalmastersandPh.D.t_esesto comeout of theproject.

2. Balloon Cluster

Introduction: This Astrophysics/Space Science project, entitled "Louisiana Balloon-

Borne Experiment Cluster," coupled researchers at LSU as mentors for an emerging capability at

Southern (SUBR), Louisiar_a Tech University (LaTech) and the University of New Orleans

(UNO). Building upon exi,+ting grants at LSU, the EPSCoR funds were used to develop

capabilities at the other schools. An HBCU, a female assistant professor and a large urban

university were involved. The long-term goal was to enhance the infrastructure, and thus

competitiveness, by establi:+hing a balloon experiment capability and relevant expertise in

Louisiana.

Balloon experiments offer university groups distinct advantages over spaceflight

missions: less expense, faster, student involvement, and a technology "testbed." Ballooning has

emerged as one of the most successful NASA endeavors. Building upon a state award of $240K

to LSU for the construction of a balloon gondola system, this Cluster enhanced capability at the

three institutions which do not now receive significant NASA funding. The Balloon Cluster

effort has concentrated on _ number of separate scientific projects: MARGIE (Minute-of-Arc

Resolution Gamma ray Imaging Experiment), a program to design a balloon-borne coded

aperture experiment for gamma ray/hard x-ray astronomy (LSU, LaTech, UNO); JACEE

(Japanese-American Collaborative Emulsion Experiment), a program of balloon flights to

measure the composition and energy spectrum of ultra-high energy cosmic rays (LSU, UNO);

ATIC (Advanced Thin Ionization Calorimeter), an electronic instrument to study the charge

composition and energy spectrum of cosmic ray protons and helium from 10 GeV to 100 TeV

(LSU, Southern); and AMS (Alpha Magnetic Spectrometer), a project to construct and fly a

magnetic spectrometer as an attached payload on the International Space Station, intended to
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conductasensitivesearchfor cosmicantimatter(LSU, Southern).Overthecourseof the

project, some efforts reached fruition (JACEE, AMS) and were replaced by new efforts in

gamma-ray astrophysics e._: COMPTEL (SUBR, LSU), a possible space station experiment,

ACCESS (LSU), neutrino astronomy, ICE CUBE (SUBR), and super-high energy cosmic rays,

"Auger" (LSU, SUBR). In addition, the cluster supported the education and outreach activities

of the new Highland Road Park Observatory. The main intention of the Balloon Cluster program
was to involve the Louisiana Tech, Southern and UNO faculty and students in the NASA related

projects; by so doing, to enhance their research capabilities; and at the same time to bring new

manpower to bear on the projects. The final results are significant new measurements, and a

research team that is competitive for NASA balloon research projects.

Discussion: EPSCoR has been a tremendous help to our research effort and the state of

Louisiana in providing needed research and student training funds. In the case of the Louisiana

NASA EPSCoR Balloon Cluster program, EPSCoR funding was directly responsible for:

new advances in delcction techniques for very high energy particles, which led to the

development of a new approach to transition radiation detectors for energetic cosmic

rays, and led directly to major involvement in the ACCESS satellite experiment proposed

to NASA's MIDEX program;

• developments in higlh resolution x-ray and gamma ray spectroscopy which have potential

applications in medical imaging and gamma ray astronomy;

supporting the cons1 ruction of part of a major new cosmic ray astronomy experiment,

launched successfully on a high altitude balloon from the Antarctic in December 2000,

which provided new results about the acceleration of high energy cosmic ray particles

and provided hands--on laboratory training for ow:r 50 students as part of the ATIC

experiment team at LSU and Southern; and

supporting the preparation of an NSF Science and Technology Center proposal involving

LSU and Southern in high energy astrophysics which, although unsuccessful in this

round at NSF, received some excellent reviews and will be the basis of a NASA

University Research Center proposal from Southern in May 2002.

In addition to LSU qthe lead institution) and Southern, the Balloon Cluster also involved

Louisiana Tech and University of New Orleans. With all three partner schools (Southern, Tech,

and UNO), the idea was largely to mentor faculty at the partner schools by involving them in

ongoing research projects at LSU. This worked best when there was close and frequent
communication. In other words, this worked much better and more effectively between LSU and

Southern (located 15 minutes apart in Baton Rouge) than between LSU and either Tech (5 hours

away in Ruston) or UNO (l hour away in New Orleans). Even when there were very specific

project assignments, there was a need for close and frequent contact and a real presence of the

LSU faculty and research s_aff in the partner institution laboratories working directly with the

partner school students. Thts worked well at Southern and not as well at Tech and UNO. At

Southern, Prof. Fazely's group now has its own ATIC funding and is an independent and

functioning member of the ATIC team; Prof. Fazely and his students and postdoc have



contributedto theexperimentandtheanalysis,andhavepresentedtalksatnationaland
internationalmeetings.EPSCoRworkedwell there.At UNO andTech,largelybecauseof the
distancesinvolved,it wasnot possibleto establishascloseties,or to setupcontinuingand
independentNASA funding- althoughthegroupsatbothTechandUNO dohavefundingfrom
otheragencies.

3. Propulsion Cluster

Introduction: This effort, entitled "Spray Combustor Performance Improvements

through Forcing," was directed to air- or oxygen-breathing propulsion systems for aeronautics/

space applications through experimental and theoretical study of the fuel injection and mixing

regimes in the engines. Such improvements can be utilized by many industries within Louisiana,

as well as by the Aeronautics industry, and may be a catalyst for new industry in the state. The

long-range goal was to dew_'lop new capabilities in the propulsion area, at several institutions,

and thereby form a team that will be highly competitive in this important technical area.

The experimental program built upon facilities in place at LSU and upon modeling

capabilities at Tulane and LSU. These were utilized and augmented by researchers at Xavier

University (HBCU), McNeese State University (regional institution) and Southern University

(HBCU). The project brought together three different academic departments at five different

schools in a multidisciplinary attack on this fundamental problem. The established researchers

worked closely with the younger faculty on both the experimental and computational aspects.

New experimental facilities were constructed at McNeese to augment and complement the

testbed at LSU; new computational resources were provided at Xavier and at Southern, as well as

developing new visualizing capabilities for the data. The results were followed closely for

technology transfer potential.

l)iseussion: The propulsion cluster of the NASA+EPSCoR effort was directed at

bringing together five Louisiana schools (LSU, Tulane, McNeese, Xavier, and Southern), and

developing a mutually complementary research program directed towards improving the

performance of gas turbine spray combustors. The tasks were divided as follows:

LSU would take the lead, and establish a spray combustion laboratory for detailed

diagnostics. LSU would explore active and passive control strategies for performance

improvements and would extend its basic computational capability for spray combustion, while

assisting the other schools involved in the computational effort (Tulane, Xavier, and Southern).

LSU has achieved all its primary goals. A state of the art laboratory (nearly 3000 sq ft)

has been established. Several federal and state grants that leveraged the NASA EPSCoR support

and the associated combustion laboratory have been obtained (ONR, AFOSR, BORSF, NSF,

totaling nearly $2 million). This is more than a 2:1 leverage of NASA-EPSCoR money at LSU.

The establishment of the laboratory was also instrumental in the development of the Turbine

Innovation and Energy Research (TIER) Center which is now approved by the state of

Louisiana. The TIER Center is currently competing in the NASA-URETI Center competition,

and is supporting two NSFERC center efforts currently under preparation. Several students



(7 M.S, 1Ph.D, 1Post-doc,andmanyUG students),anda largenumberof refereedjournal and
conferencepapers,haveresultedfrom thiseffort.

Tulane'srole wastc,developacomputationalcapabilityfor two-phaseflows applicable
to spraycombustion,andcollaboratewith LSU andXavier aspartof thiseffort. Tulanehas
accomplishedall its major_,oals,with thedevelopmentof acoupledtwo-phasecode(in
collaborationwith LSU), andtheestablishmentof acollaborativeprogramwith Xavier.

McNeeseStateUniversity'staskwasto developanexperimentalfacility to perform
detailedcold flow measurementsin supportof thereactingflow measurementsatLSU. This task
wasaccomplished.Two M. S students,twoconferencepapers,andonejournal paperresulted
from thiscollaborativeeffort.

XavierUniversity's primaryrole wasto assistin specificcomputationalsubtasks,andto
providethevisualizationcapabilityfor theentiregroup.Xavier accomplishedthis taskby
effectivelycollaboratingwilh TulaneandLSU. Collaborationwith Tulanehasresultedin
transferof studentsfrom Xavier(UG) to Tulane(Graduate).This collaborationhascontinued
beyondtheEPSCoReffort.

SouthernUniversit2r'srolewasto assistin thecomputationaleffort, andto usea
commercialCFDcodeto modeltheexperimentsatLSU. TheSouthernPI relocatedto another
schoolin thefifth yearof theeffort, andSouthern'stasksweretakenoverby LSU. Thesetasks
havebeencompletedasdetailedin thereport.Thestudentworkingat Southerneventually
transferredto LSU.

Overall,majoradvancesweremadein bothexperimentandin computationalprediction.
Thefacilitiesdevelopedcoatinueto beusedby a varietyof alliedprojects. Moreover,the
computationaltechniquesdevelopedcanbeappliedto awide varietyof situationsinvolving
flows. Detailedtechnicaln:sultsarecontainedin thebibliographyfor thiscluster(seeSection
IV).

B. The NASA EPSCoR Minority Summer Research Experience Program

The LA NASA EPSCoR project addresses two of Louisiana's long-range objectives: to

increase its academic research and development capabilities, and to improve the education of its

students. Combining these subthemes resulted in the inclusion of a Minority Summer Research

Experience Program which awarded summer research fellowships to minority educators from

secondary schools or colle_;es/universities to join one of the clusters and work directly with the

researchers. In order to increase minority participation in cluster activities, funds were allocated

to support a summer fellowship program to sponsor, on a merit-reviewed basis, summer research

fellowships within each of the three clusters.

Educators were exposed to the laboratory environment where they interfaced with senior

researchers as members of a research team while receiving hands on training in aerospace related

areas of science and engineering. By understanding the educational levels and skills required for

participation in university-level research and development, the teacher is better prepared to
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mentorsecondarystudentswhoareinterestedin pursuingstudieswhich will lead to a career in

science, engineering, or mathematics. In this way, it was hoped that the cluster research could be

further leveraged to provide an extra level of human resource development and promote

educational excellence.

There were seven p_trticipants over the summers of 1996 and 1997. Appointment was

full time at the host institution. A MSRE fellowship carried a stipend of $5000.00. The length

of the award was 8 weeks. Award funds were provided to the cluster PI host, and paid to the

educator according to standard university policies and procedures. In addition to spending the 8-

week summer on campus ,,vith the cluster mentor, educators were to submit a written report

within the following academic year detailing how the summer experience was imported into the

classroom and shared with other educators, schools, or the community. Finally, candid and

confidential comments were solicited from the participants and faculty to evaluate the

meaningfulness of the experience.

The list of teachers and companion cluster are given below. Also indicated are the

teachers who fulfilled the final report obligation. A total of 7 teachers (with one repeat)

participated in the program

MSRE Participants - 1996

Teacher

Rutherford McNair

Glen Oaks High School

13517 Rampart Court

Baton Rouge, LA 70810

Grade: 10

Joan Bennett

Baton Rouge Magnet High
6250 D'Juanna Drive

Baton Rouge, LA 70811
Grade: 9-12

Michelle Bethea

Ferriday Junior High School
P.O. Box 306

Clayton, LA 71326
Grade: 8

EPSCoR Cluster

Global Change (LSU)

Propulsion (LSU)

Balloon-Borne (LaTech)

Submitted Final Report?
Yes

No

Yes

MSRE Participants - 1997

Teacher EPSCoR Cluster Submitted Final Report?

Balloon-Borne (LaTech) YesMichelle Bethea

Ferriday Junior High School

P.O. Box 306

Clayton, LA 71326

Grade: 8
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MSRE Participants 1997 continued

Robert Davis

Pierre A. Capdau Junior High

3000 Cambridge

LaPlace, LA 70068

Grade: 8-9

Betty Odom

McKinley Middle Magnet

5925 San Juan Drive

Baton Rouge, LA 70811-412_

Grade: 7-8

Erica Jones

Sherwood Middle School

12115 Warfield Avenue

Baton Rouge, LA 70815

Grade: 8

Donald Dunn

Francis W. Gregory Junior Hi
P.O. Box 346

St. Rose, LA 70087

Grade: 9

Propulsion (Xavier)

Global Change (LSU)

Global Change (LSU)

Global Change (LINt))

No

No

No

No

Participants in the program reported mixed reactions. Most of the teachers enjoyed the

experience of working with a scientist and felt they learned a lot about a career in science and

that they could relate this to their students. The faculty/mentors, although willing to volunteer to

participate in such an experience, reported such limitations as tailoring meaningful work to the

capabilities of the teacher, and, in a few cases, reported teacher absences. However, the faculty

were mostly pleased with the opportunity.

A flaw in the progr_tm design was revealed when some of the teachers failed to fulfill

their obligation to submit a final report, despite numerous request letters over several years.

Without this feedback, it wds impossible to evaluate the degree of encouragement of minority

students to consider a career in science. The one shining counter-example was the report from

Rutherford McNair, who took his students on field trips (to CAMD, for example) and conducted

semester long water quality projects, in collaboration with his faculty mentor Larry Rouse.

C. Management, Technology Transfer and Business/Industry

Program Management: Management activities involved progress tracking, report

preparation, review coordir_ation, evaluation, public relations and project representation and

promotion. These were quite successful including hosting NASA EPSCoR Project Director

Julius Dasch and Liz Ward for a meeting in New Orleans and Julius Dasch at the statewide

EPSCoR conference. We _lso developed a web page (http://phacts.phys.lsu.edu/EPSCoR) and

maintained a NASA EPSCoR list serv. There were various Presentations and Posters, including:
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• National Space Gram - EPSCoR Joint Conference, Williamsburg, VA 1996

• NSF EPSCoR National Conference, Washington, DC

• Baton Rouge Earth Day, 1996

• Louisiana Stimulus for Excellence in Research (LASER) Conference, Baton Rouge, LA

• National EPSCoR Retreat, Wintergreen Resort, VA, January, 1998

• "LA Aerospace FonJm Proceedings," 1995 (LaSPACE)

• Contributions to BOR publications, e.g. Research Dividends, vol. 2, No. 1 (1999).

• Coordination: One development was the formation of the Louisiana EPSCoR Project

Directors Subcommittee under the direction of the then NSF project director, J. P. Draayer. This

subcommittee met at Tulane with the representatives of I,ouisiana's NSF, DOE, NIH and NASA

projects in attendance. Issues addressed included roles and missions, evaluation and

"graduation" from EPSCoR status, new statewide initiatives which may interact with the various

projects, a statewide researcher database, indirect cost rales for systemic projects, and the
statewide conference. The discussion revealed that all of the EPSCoR efforts, while different, do

have many common concerns that can be addressed at the statewide level.

An other major event was the statewide conference, sponsored by the state EPSCoR

committee. In addition to _ aluable plenary sessions, there was a specific NASA/DOD session,

plus a poster session at which the NASA EPSCoR project is displayed. These stimulated much
discussion. Further, the EPSCoR technical monitor from NASA Headquarters, Dr. E. Julius

Dasch, was an invited participant, and obtained an overall "Louisiana" perspective as well as

coordinating with the local NASA project and other statewide efforts.

• Evaluation: There were two levels of Evaluation involved in this project, local and out-

of-state. Locally, we established regular Cluster Investigator Team (CIT) meetings. The CIT

involved the leader of each of the research clusters, the statewide PI, and the program

management personnel, augmented by other individuals as needed. The purpose of the CIT was

to discuss common problems or occurrences and to focu,_ on the overall statewide goals of the

project.

Out-of-state evaluation involved a "visiting committee" composed of 'experts' in the

different cluster R & D areas as well as more general researchers involved with the EPSCoR

focus of the project. This team had a full review of the project in late spring 1996. The team

(James Hubbard, Jr., Boston U.; David Bartlett, U. of Nit; John Daily, U. of CO; John Connolly,

U. of KY; George Nakano, Lockheed-Martin) pointed out that the triad of identifiable elements

for the success of an EPSC,,:_R program were (1) Relevant Technology, (2) Diversified

Intellectual Resources and (3) Strong University Commitments. Measured against these

elements and against Louisiana's proposed program goals, the team concluded that "Overall, the

Louisiana NASA EPSCoR is doing a good job encouraging junior investigators and threshold

13



scientiststo bringtheir researchto thenationallycompetitivelevel.... thementoringstrategyis

working well." The team also pointed out a number of specific areas for strengthening, and these

suggestions were acted upon by the clusters.

Technology Transfer and Business/Industry: The Clusters' research did not reach a

level where there were specific products or licensing agreements, but, in anticipation, the project

involved Roy Keller, the dil"ector of the Louisiana Deparlment of Economic Development's

Technology Transfer Office, operated by the Business and Technology Center at LSU in

collaboration with the Stennis Space Center. His objective was to educate the researchers about

the availability and methodology of technology transfer and to be aware of developments in the

research. He was also the Louisiana representative to the Southern Technology Applications

Center (STAC), and the Louisiana 'Global Change' Cluster was cited in a STAC publication

("Success Stories in Technology," 2/96, p. A-9).

In addition, relation:_ with industry developed. Tile 'Propulsion' Cluster collaborated

with Allison Engine Co. (who donated a commercial spray nozzle), Pratt & Whitney, TRW, and

Parker-Hannefin Co. (who built a research simplex atomizing nozzle). Fluent Inc. provided a

complementary copy of the license for their CFD software and was an active consultant.

Meanwhile, CIC, Inc. and FIASF, Inc. provided the industrial linkage for a joint LSU-Industry

project in fire suppression, and CIC, Inc. also provided consultation on electrostatic fuel

injection. The 'Balloon' Cluster's MARGIE program, developing new high resolution detectors,

has worked with industry on two projects: 1) Radiation Monitoring Devices, Inc. (Watertown,

MA) has produced (working under subcontract) samples of fine-grained Cesium Iodide

microfiber arrays with applications for cancer therapy and medical imaging; and 2) Suni Imaging

Microsystems, Inc. (Mountain View, CA) has fabricated initial prototypes of a fast timing charge

coupled device which may be useful for medical imaging, military reconnaissance, and industrial

imaging, when both spectral and time resolution is required. A patent was granted to Balloon

Cluster participants for part of these developments.

Federal Laboratories and Agencies: In addition to Business and Industry, significant

ties were formed with fedei al (and state) agencies. The Global Change Cluster collaborated

directly with NASA SSC v, hile the Balloon Cluster collaborated with NASA MSFC, GSFC and

JSC. The Propulsion Cluster coordinated with NASA GRC and SSC as well as with AFOSR

Wright Labs in Dayton, OH. Both Balloon and Global Change worked with the Naval Research

Laboratory, and Propulsion and Balloon Cluster researchers received support from the

Department of Energy and National Science Foundation. ONR provided support for Propulsion

Cluster spinoff projects, and NASA support was generated for many of the Balloon Cluster's

projects.

While focusing here on federal agencies, we must point out that the successful outcomes

would not have been possible without the help of many other state and federal agencies, among

them the Board of Regents Support Fund, the US and LA Geological Survey, the Army Corps of

Engineers, the US Biological Survey and a variety of state agencies.
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III. OVERALL PROGRAMASSESSMENT

TheNASA EPSCoRProgramin Louisianawasatremendoussuccess?Two of the
clustersprogressedto thelevelof submittingCenterproposalsto theNSF Scienceand
TechnologyCentersandNSFEngineeringResearchCenterscompetitionsandto theNASA
URETI competition.Altho_lghneitherhasbeensuccessful,sofar, this is a remarkableindicator
of development.Moreover.suchproposalsrequirecollaborationswith researchersoutsidethe
state,andtheseLA NASA EPSCoRresearchershave"made-a-name"for themselvesin the
nationalandinternationalcommunity.

Theprojectoutcomes,providedin detail in thenextsection,tell asimilar story. Overall,
therehavebeen75publicationsin referredjournalsandseveralmorearein preparationbased
uponcontinuingwork in theseresearchareas.Therewere 130otherpublications,mainly in
conferenceproceedings,andover100presentations(invited andcontributed)madeaboutthe
projects.Thisrepresentsa very wide dissemination of the research results.

The groups also worked hard to attract additional support for both the core research areas

and allied, spinoff projects. In total $18 Million in external support was generated. Of this $2.8

Million came from a private company/foundation, but the remainder was generated from federal
and state sources. This is a return on investment of over 2 to 1, an achievement of which the

clusters are justifiably proud.

While only one patent was granted during this project, which has not led, yet, to any

commercialization, numerous contacts were developed v, ith state and federal agencies and with

private industry and non-profit groups. Such contacts both benefited the overall program and

remain important for future endeavors.

Perhaps the greatest success story is the students. Over 150 students were involved in the

research with 60-70% of them undergraduates. As a result of the project, 42 advanced degrees

have been awarded to date, six Ph.D. degrees and 36 master's degrees. Several additional are in

the pipeline. The involvement of the undergraduate students in main-stream research may be the

most long-lasting of the outcomes. This is particularly important for the smaller schools for

which this EPSCoR project represented a major opportunity. We had students participating in all

phases from field work, to building experimental hardware, to analyzing data. Not all stayed

with the project for extended periods, but many did, working on the research for 2-3 years before

graduating. Many went on to graduate school at good universities while others have taken jobs

with business/industry.

In the area of building capability at the smaller schools, the success was not

overwhelming. In all cases, the researchers at these schools remained involved (gaining

experience) and involved students in the project. This also generated interest on the campus. In

the infrastructure area, many of the smaller schools realized that they did not have the staff to

support grants and contract:r, and, if they were going to participate, would have to develop these
administrative areas. That has led to, in one case, the creation of an Office of Research, where

none existed previously, and in several cases to hiring a grants and contracts administrator. In
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addition,facultyreleasetimewasprovided,anddocumented,spacewasmadeavailablefor the
projectand,in afew cases,neededequipmentwasprovided.

Someof thefacultydevelopedgoodworking relationshipswith faculty at othercluster
campusesanddiscoveredanoverlapof interests.Severalformedcollaborationsandreceived
supportfor projectsthatwerespun-offfrom theclusterresearchefforts. While somefaculty
haveinitiatedfollow-on eff_rts,othershavenot. Perhapsit is still too earlytojudge thedegree
to whichcapability,interestandinfrastructureweredevelopedin all cases.However,thefollow-
oneffortsthathavebeeninitiatedattestto theoverall successof thementoringmodel.

IV. PROJECTDOCUMENTATION

Belowwepresentthefinal projectdocumentationfor thethreeresearchclustersdividedas
follows:

SectionI:

SectionI:

SectionI:

SectionII:

SectionII:

SectionII:

SectionII:

RefereedPublications ...................................................................................17

GrantsanctFinancialAwards .......................................................................23

PatentsGranted ............................................................................................29

OtherPublications........................................................................................29

PatentApplication/Disclosures...................................................................43

Theses/Di:_sertations...................................................................................43

Presentations/Abstracts/Posters...................................................................46
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Section I: Refereed Publications

*Students

Topic: Louisiana Balloon-Borne Experiment Cluster

M.L. Cherry and G. Case, "Transition Radiation from Very High Energy Particles in Metal

Foils", submitted for publication, Phys. Rev. letters (2002).

S.P. Swordy et al., "The Composition of Cosmic Rays at the Knee", to be published,

Astroparticle Physics (2007_ I.

G. Case, P.P. Altice, M.L. Cherry, J. Isbert, J. Mitchell, and D. Patterson, "Measurements of

Compton Scattered Transiti_m Radiation from High Energy Particles", to be submitted (2002).

P. P. Altice et al., "MARGIE- Minute of Arc Resolution Hard X-Ray/Gamma Ray Imaging

Telescope for an Ultra Long Duration Balloon Mission," to be published, Advances in Space

Research (2001).

T. Abu-Zayyad et al., "Measurement of the Average Longitudinal Development Profile of

Cosmic Ray Air Showers Between 10 t7 and 10 TMeV", Astroparticle Phys. 16, 1 (2001).

T. Abu-Zayyad et al., "Measurement of the Cosmic Ray Energy Spectrum and Composition

Between 1017 and 1018 eV Using a Hybrid Technique", Astrophys. J. 557, 686 (2001).

J.N. Abdurashitov et al., "S_lar Neutrino Results from SAGE," Phys. Atom. Nucl. 63, 943

(2000).

M.L. Cherry and J.P. Wefe, "Is there a Break in the JACEE Cosmic Ray Proton and Helium

Spectra?", to be published, Advances in Space Research (2000).

P. Deines-Jones et al., "Chttrged Particle Production in the Pb+Pb System at 158 GeV/c per

Nucleon", Phys. Rev. C 62, 014903 (2000).

T. Abu-Zayyad et al., "Evidence for Changing of the Cosmic Ray Composition Between 1017 eV

and 10 _8eV from Multicorr_ponent Measurements", Phys. Rev. Lett. 84, 4276 (2000).

M.A.K. Glasmacher et al., "The Energy Spectrum of Cosmic Rays from 1014 to 10 t6 eV",

Astroparticle Phys. 10, 291 (1999).

M.A.K. Glasmacher et al., "The Composition of Cosmic Rays from 10 _4to 1016 eV",

Astroparticle Phys. 12, 1 (1999).

K. Asakimori, T.H. Burnetl, M. L. Cherry, K. Chevli*, M.J. Christi*, S. Dake, J.H. Derrickson,

W.F. Fountain, M. Fuki, J.C. Gregory, T. Hayashi, R. Holynski, J. Iwai, A. Iyono, J. Johnson*,

M. Kobayashi, J. Lord, O. Miyamura, K.H. Moon, B. S. Nilsen, H. Oda, T. Ogata, E. D. Olson*,
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T.A. Parnell, F.E. Roberts, K. Sengupta, T. Shiina, S.C. Strausz, T. Sugitate, Y. Takahashi, T.

Tominaga, J. W. Watts, J. P. Wefel, B. Wilczynska, H. Wilczynski, R.J. Wilkes, W. Wolter, H.

Yokomi, E. Zager*,"Cosmic Ray Proton and Helium Spectra - Results from the JACEE

Experiment," Astrophysical Journal, 502, 278(1998).

S. Alberto, Z. Caccia, C.-X Chert, S. Costa, H.J. Crawford, M. Cronqvist, J. Engelage, I. Flores,

R. Fonte, L. Greiner, T.G. Guzik, A. Insolia, C.N. Knott, S. Ko, C. Kuo, P.J. Lindstrom, J.

Mazotta, M. McMahon, J.W. Mitchell, R. Potenza, J. Romanski, G.V. Russo, A. Soutoul, O.

Testard, C.E. Tull,, C. Tuv6, C.J. Waddington, W.R. Webber, J. P. Wefel, "A Heavy Ion

Spectrometer System for the Measurement of Projectile Fragmentation of Relativistic Heavy

Ions," Radiation Measurements, 27 (No. 4), 549 (1997).

M. Abdelguerfi, "An Extended Vector Product Format Suitable for the Representation of Three

Dimensional Elevation in Terrain Databases," International Journal of Geographical

Information Systems (1998),.

C.-X. Chen, S. Alberto, Z. C.accia, S. Costa, H.J. Crawford, M. Cronqvist, J. Engelage, L.

Greiner, T.G. Guzik, A. Insolia, C.N. Knott, P.J. Lindstrom, M. McMahon, J.W. Mitchell, R.

Potenza, G.V. Russo, A. Soutoul, O. Testard, C.E. Tull,, C. Tuv6, C.J. Waddington, W.R.

Webber, J. P. Wefei, "Relativistic Interaction of 22Ne and 26Mg in Hydrogen and the Cosmic-Ray

Implications," Astrophysical Journal, 479, 504 (1997).

M. L. Cherry, A. Dabrowska, P. Deines-Jones*, A.J. Dubinina, R. Holynski, W. V. Jones, A.

Olszewski*, K. Sengupta, V.A. Smirnitski, M. Szarska, A. Trzupek, C. J. Waddington, J. P.

Wefei, B. Wilczynska, H. Wilczynski, W. Wolter, B. Wosiek, and K. Wozniak," Transverse

Momenta of Helium Fragments in Gold Fragmentation at 10.6 GeV/Nucleon," Zeitschriftfiir

Physik C73, 449 (1997).

C.N. Knott, S. Alberto, Z. Caccia, C.-X. Chen, S. Costa, H.J. Crawford, M. Cronqvist, J.

Engelage, L. Greiner, T.G. Guzik, A. Insolia, P.J. Lindstrom, J.W. Mitchell, R. Potenza, G.V.
Russo, A. Soutoul, O. Testard, C.E. Tull,, C. Tuv6, C.J. Waddington, W.R. Webber, J. P. Wefel,

"Interactions of Relativistic 36Ar and 4°Ar Nuclei in Hydrogen: Isotopic Production Cross

Sections," Phys. Rev. C, 56, 398 (1997).

M. Mayer*, D. V. Boykin, M. L. Cherry, J. F. Courville, F. P. Doty, A. Drake, T. G. Guzik, L.

A. Hamel, K. Larson, J. R. Macri, M. L. McConnell, J. M. Ryan, O. Tousignant, "Performance

of CdZnTe Strip Detectors as Sub-millimeter Resolution Imaging Gamma Radiation

Spectrometers," IEEE Trans. Nucl. Sci., 44, 923 (1997).

C. Tuv6, S. Alberto, D. Bocmi, Z. Caccia, C.-X. Chen, S. Costa, H.J. Crawford, M. Cronqvist, J.

Engelage, L. Greiner, T.G. Guzik, A. Insolia, C.N. Knott, P.J. Lindstrom, J.W. Mitchell, R.
Potenza, S. Reito, J. Romanski, G.V. Russo, A. Soutoul, O. Testard, C.E. Tuli, C.J. Waddington,

W.R. Webber, J. P. Wefel, "Neutron production at 0 ° from the 4°Ca+H reaction at Ell,b=357A and

565A MeV," Phys. Rev. C, 56, 1057 (1997).
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P.Deines-Jones*,A. Aranas,M. L. Cherry,A. Dabrowska,J.Dugas,R. Holynski,W. V. Jones,
E.D. Kolganova,D. Kudzi_,B. S.Nilsen,A. Olszewski*,E.A. Pozharova,K. Sengupta,M.
Szarska,A. Trzupek,C. J.Waddington,J.P.Wefel,B. Wilczynska,H. Wilczynski, W. Wolter,
B. Wosiek,andK. Wozniak,"AutomatedTrackRecognitionandEventReconstructionin
NuclearEmulsion,"Nucl. bastrum. Meth. in Physics Research A390, 219 (1997).

C.-X. Chen, S. Alberto, D. Boemi, Z. Caccia, S. Costa, H.J. Crawford, M. Cronqvist, J.

Engelage, L. Greiner, T.G. Guzik, A. Insolia, C.N. Knott. P.J. Lindstrom, M. McMahon, J.W.

Mitchell, R. Potenza, G.V. Russo, A. Soutoul, O. Testard, C.E. Tull, C. Tuv6, C.J. Waddington,

W.R. Webber, J. P. Wefel, "Systematics of Isotopic Production Cross Sections from Interactions

of Relativistic 4°Ca in Hydrogen," Phys. Rev. C, 56, 1536 (1997).

H. Wilczynski, K. Asakimoti, T.H. Burnett, M. L. Cherry, M.J. Christi*, S. Dake, J.H.

Derrickson, W.F. Fountain, M. Fuki, J.C. Gregory, T. Hayashi, R. Holynski, J. Iwai, A. Iyono,

W. V. Jones, M. Kobayashi, J.J. Lord, O. Miyamura, H. Oda, T. Ogata, E. D. Olson*, T.A.

Parnell, S.C. Strausz, T. Su_itate, Y. Takahashi, T. Tominaga, J. P. Wefel, B. Wilczynska, R.J.

Wilkes, W. Wolter, H. Yokomi, E. Zager*, "JACEE Results on Very High Energy Interactions,"

Nucl. Phys. B52, 81 (1997)

E.-S. Seo, J.H. Adams Jr., G.L.Bashindzhagyan, O.V. Dudnik, A.R. Fazely, L. Garcia, N.L.

Grigoriv, T.G. Guzik, S. Inderhees, J. Isbert, H.C. Jung, L. Khein, S.K. Kim, R.A. Kroeger, F.B.

McDonald, M.I. Panasyuk, C.S. Park, W.K.H. Schmidt, C. Dion-Schwarz, V.G. Senchishin, J.Z.

Wang, J.P. Wefel, V.I. Zatsepin, and S.Y. Zinn, "Advanced Thin Ionization Calorimeter to

Measure Ultrahigh Energy Cosmic Rays," Advances in Space Research, 19, (No. 5), 711-718

(1997).

M.L. Cherry, W.V. Jones, K. Sengupta, J.P. Wefel, A. Dabrowska, R. Holynski, A. Jurak, M.

Szarska, B. Wosiek, K. Wozniak, M.I. Adamovich, M.M. Chernyavski, S.P. Kharlamov, V.G.

Larionova, G.I. Orlova, N.G. Peresadko, N.A. Salmanova, M.I. Tretyakova, E. Baklitskaya, L.P.

Chernova, K.G. Gulamov, N.S. Lukicheva, V.Sh. Navotnyi, L.N. Svechnikova, and S.I.

Zhokhova, "Investigation of Scaling Properties of Pseudorapidity Distributions in n-A

Collisions," Physics of Atomic Nuclei, 60, 952 (1997).

P. Deines-Jones*, M. L. Cherry, A. Dabrowska, R. Holynski, W. V. Jones, E. D. Kolganova, D.

Kudzia, B. S. Nilsen, A. Olszewski*, E. A. Pozharova, K. Sengupta, M. Szarska, A. Trzupek, C.

J. Waddington, J. P. Wefel, B. Wiiczynska, H. Wilczynski, W. Wolter, B. Wosiek, and K.

Wozniak, "High Multiplicity Lead-Lead Interactions at 158 GeV/nucleon, Phys. Rev. C53, 3044

(1996).

J. R. Macri, B. A. Apotovsky, J. F. Butler, M. L. Cherry, B. K. Dann*, F. P. Doty, T. G. Guzik,

M. L. McConnell, J. M. Ryan, "Large Area Sub-Millimeter Resolution CdZnTe Strip Detector

for Astronomy," Nucl. Instrum. Meth. in Physics Research, A380, 490 (1996).

J. Macri, B.A. Apotovsky, .I.F. Butler, M. L. Cherry, B.K. Dann*, A. Drake, F.P. Doty, T.G.

Guzik, K. Larson, M. Mayer*, M. McConnell, J. Ryan, "Development of an Orthogonal-Stripe

CdZnTe Gamma Radiation Imaging Spectrometer," 1EEE Trans. Nucl. Sci. 43, 1458 (1996).

19



M. Abdelguerfi, "Public-Key Security Systems," IEEE Micro., 16-3, 10-13 (1996).

Topic: Spray Combustor Performance Improvements through Forcing

K. M. Voyages and D. E. Nikitopoulos, "An Accurate, Parallel Poisson Solver with Direct

Substructuring for Complex Geometries", in preparation for submission to the Journal of

Computational Physics, (2602).

D. E. Nikitopoulos, S. Bonnafous, and W.-H. Choy, "Axis Switching in Square Coaxial Jets",

manuscript in preparation fl_r the Journal of Fluid Mechanics, (2002).

Z.-G. Feng, and E. E. Michaelides,, "Fluid dynamics of a sphere in an arbitrary electric field,"

Powder Techn., in print, (2002).

Dimitris E.Nikitopoulos, Jason W. Bitting and Sivaram Gogineni, "Comparisons of Initially-

Turbulent, Low-Velocity-Ratio, Circular and Square Coaxial Jets", accepted for publication in

the AL4A Journal, (2002).

Campos-Delgado, D. Allgood, K. Zhou, and S. Acharya, "Active Control of Combustion

Instabilities Using Model-Based Controllers", Comb. Science and Technology, accepted, (2002).

P. R. Chandra, C. L. Lau, aad S. Acharya,, "Effect of Multimodal Forcing on Thermal Transport

in a Coaxial Combustor Ge_:,metry", Experimental Thermal and Fluid Science, accepted, (2002).

Y. Tsega, E. V. Eschenazi and S. Michaelidis, "Particle Dynamics, Transport and Mixing in the

Two-Dimensional Kelvin ('at Eye Flow", submitted to Chaos, (2002).

Z-G Feng, and E. E. Michaclides, "Heat and mass transfer coefficients of viscous spheres," Int. J.

Heat and Mass Transl., 44, pp. 4445-4454, (2001).

Y. Tsega, E. E. Michaelide:_, and E. V. Eschenazi, "Particle dynamics and mixing in the

frequency driven 'Kelvin c_t eyes' flow," Chaos, 11, pp. 1351-358, (2001).

Z.-G. Feng, and E. E. Michaelides, "Drag coefficients of viscous spheres at intermediate and

high Reynolds numbers," J. Fluids Eng., 123, pp. 841-849, (2001).

J. Li and S. Acharya, "Velc,city Measurements in a Combustor Undergoing Limit Cycle Pressure

Oscillations", Comb. Sci. a,_d Tech., 162, pp. 147-173 (2001).

J. W. Bitting, D. E. Nikitopoulos, S. P. Gogineni, and E. J. Gutmark, "Visualization and Two-

Color DPIV Measurements of Flows in Circular and Square Coaxial Nozzles", in Experiments in

Fluids, 31, pp 1-12 (2001).
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T. Messina and S. Acharya, "Characteristic of Liquid Spray Issued from Asymmetric Nozzles",

ASME J. of Fluids Engineering, Submitted (2001).

T. Messina and S. Acharya, "Characteristics of an Acoustically Modulated Spray Issued from

Circular-orifice and Elliptical-Orifice Nozzles", Atomization and Sprays, Submitted, (2001).

D. Allgood, S. Murugappa_,, S. Acharya and E. Gutmark, "Infra-Red Temperature Measurements

in an Actively Controlled Spray Combustor, Comb. Sci. and Tech., Submitted (2001).

V. Santhanam, F. C. Knopf, S. Acharya and E. Gutmark, "PLIF and Temperature Measurements

in an Actively Forced Swirl-Stabilized Spray Combustor", AIAA J. of Propulsion and Power

(2001).

S. Acharya, S. Murugappan, M. O'Donnell and E. J. Gutmark, "Velocity and Emission
Characteristics and Control of Combustion Instabilities in a Swirl-Stabilized Spray Combustor",

AIAA J. of Propulsion and Power (2001).

S. Murugappan, S. Park, A. Annaswamy, A. Ghoneim, S. Acharya and D. Allgood, "Optimal

Control of Swirl-Stabilized Spray Combustion with System-Identification Approaches", Comb.

Science and Tech., Submitted, (2001).

Z.-G. Feng and E. E. Mich_telides, "A Numerical study on the Transient Heat Transfer from a

Sphere at high Reynolds and Peclet Numbers," Int. J. of Heat andMass Transf, 43, p. 219,

(2000).

Z. G. Feng and E. E. Michaclides, "Mass and heat transfer from fluid spheres at low Reynolds

numbers," Powder Technology, 112, pp. 63-69, (2000).

J. Li and S. Acharya, "Flame Stabilization Through Forcing", Comb. Sci. and Tech., 152, pp. 1-

22 (2000).

K. M. Voyages and D. E. N ikitopoulos, "Spatial and Temporal Discretization for 3-D

Incompressible Flows in Complex Geometries", Computational Fluid Dynamics '98, J. Wiley &

Sons. 1, Part 1, pp. 244-249 (1998).

S. Acharya and J. Li, "Flame Stabilization Through Forcing", Combustion Science and

Technology Journal (1998).

Z. Bilicki, R. Kwidzinski and E. E. Michaelides, "Effect of Mechanical Non-Equilibrium on

Dissipation in condensing Bubbly Flow," Archives of Thermodynamics, 17, 25-33 (1997).

Z. Bilicki and E. E. Michael ides, "Thermodynamic Non-equilibrium in Liquid-Vapour Flows,"

J. of Non-Equilibrium Thermodynamics," 58, 213-224 (1997).

E. E. Michaelides, "Review-The Transient Equation of Motion for Particles, Bubbles and

Droplets," J. of Fluids Eng,;neering, 119, 233-247 (1997).
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B. D. Stojkovic,S.Achary_,,T. Morgan,K. Zanca,M. Graf,E. Gutmark,"A NumericalAnalysis
of aConicalSwirl-StabilizedSprayBurner",ASME-International Mechanical Engineering

Congress and Exposition (I_4ECE), ASME-HTD 352, 109-118 (1997).

M. Sozen and T. M Kuzay, "Enhanced Heat Transfer in Round Tubes with Porous Inserts," Intk,

Journal of Heat and Fluid Flow, 17(2), pp. 124-129 (1996).

E. E. Michaelides, "Analogies between the Transient Momentum and Energy Equations of

Particles," Progr. in Energy and Comb. Science, 22, 147-161 (1996).

R. Seffal and E. E. Michaelides, "Similarity Solution for Axisymmetric Jets," Journal of Fluids

Engineering, 118, 618-621, (1996).

L. X. Zheng, Z. G. Feng, F. C. Knopf, "Femtosecond Photoinduced Birefringence in Vapor

Liquid and Supercritical C,qrbon Dioxide," Journal of Applied Physics, submitted (1996).

M. Sozen and T. M. Kuzay, "Enhanced Heat Transfer in Round Tubes with Porous Inserts, Intl.

Journal of Heat and Fluid Flow," 17(2), 124 (1996).

R. Seffal and E. E. Michaelides, "Similarity Solution for a Turbulent Round Jet," J. of Fluids

Eng.,ll6, 618-623, (1996).

H. Ning, S. Acharya and D E. Nikitopoulous, "Simulation of a Particle Laden Mixing Layer

Including Large-Eddy Effects," ASME/JSME Fluids Engineering Division Proceedings, 233,

451-460 (1995).

Topic: Carbon Cycling and Hydrology in a Shallow Coastal Estuary

C. J. Bergeron, J. W. Ioup, Van Wu, G. E. Ioup and K. W. Holladay, "Multilayer MIM inversion

of AEM data: Theory and field example" Geophysics, V66, N1, pp125 - 136, (2001).

K. W. Holladay, "The Distance Matrix Eigensystem of an Equally Spaced Row of Points."

accepted for publication by Linear Algebra and Its Applications, (2001).

J. G. Booth, R.L. Miller, B.A. McKee and R.A. Lethers, "Wind-induced sediment resuspension

in a microtidal coastal environment," Continental Shelf Research, 20:785-806 (2000).

J. G. Booth, B.A. McKee, z_nd T.S. Bianchi, "Deposition and burial of particulate organic carbon

within subaqueous bottom :+ediments in the Barataria Basin, LA," Geochimica et

Cosmochimica Acta., (2000).

J. G. Booth, B.A. McKee aad J. H. Meriwether, "The transport and fate of particulate material in

a shallow, turbid estuary: seasonal and decadal characteristics from 7Be and 21°pb techniques,"

Limnology and Oceanography, (2000).
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L.C. DharmasriandW.H. Hudnall,"Soil Pyritedetermination using indirect Fe-based method

with ICP-AES,"Tailings and Mine Waste '99," Proc. of the 6th Int'l Conf. on Tailings and

Mine Waste '99, Fort Collins Co, Jan. 24-27, 1999, A.A. Balkema, Rotterdam. pp. 551 - 554,

(1999).

B. A. McKee and M. Baskaran, 1999, "Sedimentary Processes of Gulf of Mexico Estuaries, in:

Biogeochemistry of Gulf of Mexico Estuaries," (T. Bianchi, J. Pennock and R. Twilley (eds),

John Wiley _and Sons, New York. pp. 63-85, (1999).

C. J. Bergeron, Jr., J. Brusstar, N. Yi, Y. Wu and J. W. Ioup,"A new vertical continuation

procedure for airborne electromagnetic field data from the modified image method," Geophysics,

64, 1364-1368, (1999).

C. J. Bergeron, J. W. Ioup, Y. Wu, G. E. Ioup, K. Holladay, W. G. Hymel, W. H. Hudnall, L. C.

Dharmasri, R. E. Pelletier and L. J. Rouse, "Comparison of Inversion Results from AEM

Data to Field Measurement:_ in Barataria Bay, Louisiana," Soc. ofExplor. Geophy. Intl. Expo.

and 68th Annual Meeting Proc., V. 2, New Orleans, LA, Sept. 13-18, 1998, pp. 2024 - 2027

(1998).

J. W. Ioup and G. E. Ioup, "Noise Removal and Compression Using a Wavelet Transform,"

Soc. of Explor. Geophy. Int!. Expo. and 68th Annual Meeting Proc., V. 2, New Orleans, LA,

Sept. 13-18, 1998, pp. 1076- 1079 (1998).

G. V. Birbiglia, L. Serpa, C. J. Bergeron and K. Holladay, "A Rapid Method of Investigating the
Fresh-Water/Salt-Water Interface Beneath a Barrier Island Using a Small Electromagnetic

Induction Device," Geophysics, in press (1998).

C. J. Bergeron, N. Yi, J. W. Ioup and G. E. Ioup, "Low Pass Filtering of AEM Field by MIM

Impulse Function", MTS Journal, 30, No. 4, (1996).

Section I: Grants and Financial Awards

Topic: Louisiana Balloon-Borne Experiment Cluster

NASA, "Astronomy Education/Outreach for K-12 and Under-Represented Students and

Teachers", Three years, $40,000, 3/1/98 - 3/31/01 (LSU), Implemention Date 3/1/98.

Louisiana Board of Regent:_, "Enhancement of Undergraduate Education in Astronomy at

SUBR: From the Classroom to the Universe", Three years, $106,785,7/1/99-6/30/02

(Southern), Implemention Date 7/1/99.

Louisiana Systemic Initiati'_es Program, "Physics Learning and Astronomy Training

Outreach (PLATO)", Two years, $297,000, 6/1/99 - 5/31/01 (LSU), lmplemention Date

6/1/99.
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NASA, "MARGIE Education/Public Outreach", $7500, Two years, 12/1/98 - 11/30/01,

(LSU), Implemention Date 1211198.

NASA, "SIFTER Education/Public Outreach", $10,000, 7/1/00 - 6/30/01, (LSU),

Implemention Date 7/1/00.

Louisiana Technology Innovation Funds, "Training Today's Students for Tomorrow's

Internet Work Environment", Two years, $275,000, 4/1/00 - 3/31/02 (LSU), Implemention

Date 411100.

NASA, "X-Ray and Gamma Ray Astrophysics Education/Public Outreach", Three years,

$30,000, 4/1/01 - 3/31/04 (Southern), Implemention Date 4/1/01.

DOE, "Auger Project Operations", One year, $120,000, FY 2001 (LSU), lmplemention Date

411101.

NASA, "MARGIE - Minute of Arc Resolution Hard X-Ray/Gamma Ray Imaging

Telescope for an Ultra Long Duration Balloon Mission", Two years eight months, $550,000,

3/19/01 - 11/30/03 (LSU), Implemention Date 3/19/01.

NASA, "Partnerships in _,stronomy and Astrophysics Education and Research at

Southern University", Three years, $580,000, 1/15/01 - 1/14/04 (Southern), Implemention

Date 1/15/01.

DOE, "Auger Project Operations", One year, $114,000, FY 2000 (LSU), Implemention Date

4/1/00.

DOE/NSF, "Auger Project Construction", One year, $85,000, FY 2000 (LSU/Southern),

Implemention Date 1/1/00.

NASA, "A Survey of Active Galaxies and High Latitude Gamma Ray Sources Using All Sky

Maximum Likelihood Maps", Two years, $7500, 2/1/99-1/31/01 (LSU), Implemention Date
2/1/99.

NASA, "SIFTER: Scintillating Fiber Telescopes for Energetic Radiation, Gamma Ray

Applications", One year, _41,500, 4/1/00-3/31/01 (LSU), Implemention Date 4/1/00.

Univ. of Alabama (Huntsville), "LSU Electronics Design for FiberGLAST ATD Program,"

One year, $120,000, 3/1/99 - 1/31/2000 (LSU), Implemention Date 3/1/99.

DOE, "Auger Project Operations", One year, $108,000, FY 1999 (LSU), Implemention Date
4/1/99.

DOE/NSF, "Auger Project Construction", One year, $102,000, FY 1999 (LSU/Southern),

lmplemention Date 1/1/99.
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NASA, "Simulation and Testing of Event Trigger Designs in Support of FiberGLAST

Instrument Development", Two years, $199,020, 9/1/99-8/31/01 (Southern), Award date

Implemention Date 9/1/99.

NASA, "PKS 0208-512 and GRO J0516-609 as MeV Blazars: A Reevaluation", Two years,

$6000, 12/1/99-5/1/01 (LSU), Implemention Date 12/1/99.

NASA, "An Alternative Method for Analyzing Diffuse Emission Using COMPTEL", One year

six months, $8000, 12/1/99 _5/1/01 (LSU), Implemention Date 12/1/99.

NASA, "Development of a Balloon-Borne X-Ray/Gamma Ray Detector for Studies of High

Energy Astrophysical Sources and Related Space- and Ground-Based Multiwavelength

Observations", Three years, $297,000, 3/1/98-2/28/01 (Southern), Implemention Date 311198.

LEQSF Research Competiti veness, "Bi-Directional Charge Coupled Devices for Fast Timing

Readout Applications," $ _22,500, Two years, Southern/LSU, Award date 5/1/98,

Implemention Date 7/1/98.

NASA, "Development of a Balloon-Borne X-ray/Gamma-ray Detector for Studies of High-

energy Astrophysical Sources and Related Space- and Ground-Based Multiwavelength

Observations," $297,660, Three years, Southern, Award date 1/98, Implemention Date

4/1/98.

NASA, "Transition Radiation Detectors for High Energy Measurements on ACCESS,"

$280,000, Three years, LSU, Award date 12/19/97, Implementation date 4/1/98.

NASA, "Astronomy Education/Outreach for K-12 and Under-Represented Students and

Teachers," $10,000., two )'ears, LSU, Implemention Date 1/1/98.

DoD (ONR) EPSCoR, "Synthetic Environment Reconstruction for Military Training and

Mission Planning and Rehearsal,", $235,950, Three years, UNO, Award date 10/97,

Implementation date 12/97.

NSF, "Antarctic Long Duration Balloon Flights for the JACEE Collaboration," Data

analysis and continued long duration Antarctic flights for the JACEE balloon program, $20,000,

One year, LSU, Award date 05/97, Implementation date 6/1/97.

LEQSF, "A High-Performance Computing Environment for Concurrency Research and

Development in the Computer Science Department,", $92,000, One year, UNO, Award date

04/97, Implementation date 6/1/97.

NIJ (National Institute of Justice), "Affordable Crime Mapping and Information Sharing

Technology for Community Police Officers,", $203,000, One year, UNO and NOPD, Award

date 03/97, Implementation date 06/97.
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NASA, "Minute of Arc Resolution Gamma ray Imaging Experiment (MARGIE),"

Development of MARGIE balloon flight experiment, $150,000, Three years, LSU, Award date

10/01/96, Implementation date 05/01/97.

NASA, "Advanced Cosmic Ray Composition Experiment for the Space Station," Concept

study for new instrument to be flown -2005 on the Space Station, $66,000, Two years, LSU,

Award date 08/19/96, Implementation date 02/01197.

FM (Freeport-McMoran), "The Pontchartrain Lake Unified Management Consortium,"

$2,800,000, Four years, U_O, Award date 06/96, Implementation date 09196.

NSF/Louisiana Board of Regents, "Joint Faculty Positions in Astrophysics," Joint Southern-

LSU faculty appointments in high energy astrophysics, $410,000, Two years, LSU and Southern,

Award date 5123196, Implementation date 711196.

NASA, "Design and Deve|opment for a Minute of Arc Resolution Gamma Ray Imaging

Experiment," Continued design and development of high resolution CsI, CCD, and CdZnTe

gamma ray detectors for x-ray and gamma ray astronomy, $50,000, Six months, LSU, Award

date 5/20/96, Implementation date 7/1/96.

NSF, "High Energy Interactions and Energy Spectra of Cosmic Rays," Study of high energy

cosmic ray composition and nuclear interactions using balloon-borne emulsion chambers,

$375,111, Three years, LSU, Award date 5115196, Implementation date 411196.

Louisiana/LEQSF (State), "A Pointing System for MARGIE, a Minute of Arc Gamma Ray

Imaging Experiment," Software design and implementation of NTASS for aspect

determination system for pointing vector identification, $67,236, Two years, Louisiana Tech,

Award date 5/6/96, Implementation date 6/1/96.

NASA/LaSPACE, "A Pointing System for MARGIE, a Minute of Arc Gamma Ray Imaging

Experiment," Hardware design/development for MARGIE aspect determination system,

$16,340, One year, Louisiana Tech, Award date 1/27/96, Implementation date 3/1/96.

NRL, "Development of a Digital Mapping Database with Modelling and Simulation

Extensions to be Compared to an Extended VPF Database," $69,213, One year and four

months, M. Abdelguerfi, UNO, Award date 06/95, Implementation date 07/95.

NASA, "The Advanced Thin Ionization Calorimeter (ATIC) Balloon Experiment", $3,154,267,

Six years, 3/1/95-5/6/01, LSU, Implemention Date 3/1/95.

NASA, "A Calorimeter Prototype for the Study of 10 GeV/nucleon to 100 TeV/nucleon

Cosmic Rays," BGO calori meter prototype studies for the ATIC balloon-borne cosmic ray

composition experiment, $747,467, Three years, LSU, Award date 1/18/95, Implementation
date 4/1/95.
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Topic: Spray Combustor Performance Improvements through Forcing

AFOSR, "A 3D-PIV for Gas Turbine Engine Applications," $200,425, One year, 7/00 - 6/01,

S. Acharya, and D. Nikitopoulos, LSU, Implementation Date 7/00.

LEQSF and NSF-EPSCoR, "Planning Grant for Center for Advanced Gas Turbine

Technology," $58,516., One year, 3/00-2/01, S. Acharya, D. Nikitopoulos, S. Ekkad, K. Kelly,

and W. Meng, LSU, Implementation Date 3/00.

DOD-ONR "A five-year B.S./M.S. program between Xavier and Tulane Universities of

Louisiana," $124,000, Three years, 7/99 - 8/02, Dr. Eschenazi (co-pi), LSU, Implementation

Date 7/99.

DOD-ONR "Sedimentation and Resuspension Studies for the Mississippi River and the

Louisiana Environment," $399, 000., Three years, 7/99 - 11/02, Drs. Eschenazi and Steinberg

(co-pis), LSU, Implementation Date 7/99.

NSF - National Computational Science Alliance, "Large Eddy and Direct Numerical
Simulations of Forced Flow in Combustor Geometries," $600,000., One year, 1/1/99-

12/31/99, D. E. Nikitopoulos, LSU, Implementation Date 111199.

LEQSF, "State-of-the-Art Digital Visualization Equipment for Multi-Phase Research,"

$182,178., One year, 6/1/98-5/31/99, D. E. Nikitopoulos, et al., LSU, Implementation Date,
6/1/98.

AFOSR, "Mixing and Combustion in Vortex Dominated Combustors with Distributed Air

and Fuel Injection," $820,000, Three years, S. Acharya, E. Gutmark, M. Murphy, Award Date

3/98, Implementation Date, 8/98.

NCSA (National Computational Science Alliance), "Large Eddy and Direct Numerical
Simulations of Forced Flow in Combustor Geometries," 4,000 Service Units on the MHPCC

IBM-SP, One year, D. E. Nikitopoulos, LSU, Award date 12/18/97, Implementation date

1/1/98.

NASA/LaSPACE, "Mist Generation for Fire Suppression Applications," $15,000, One year,

D. E. Nikitopoulos, E. J. Gutmark, and S. Acharya, LSU, Award date 09/15/97,

Implementation date 10/01/97.

NSF, "Mechatronics Experiments in Mechanical Engineering Laboratories," $57,815, Two

years, A. Jana, G. Joshi, M Sozen, P. Mensah, S. Ibekwe, M. Dunn and S. Chehl, Southern

University, Award date 06/97, Implementation date 08/97.

ONR, "Swirl-Stabilized Spray Combustion Control," $346,970, Three years, S. Acharya and

E. Gutmark, LSU, Award date 05197, Implementation date 07/97.
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LouisianaJLEQSF(State),"Developmentand Testing of Improved Systems for Fire

Suppression," $210,000, Three years, D. E. Nikitopoulos, E. J. Gutmark, S. Acharya, M. Van

Gundy and A. Walker, LSU, Award date 05/97, Implemention date 06/97.

ONR, "A Phase Doppler/Rainbow Refractometer System for Actively Forced Spray

Combustor," $240,000, One year, S. Acharya, E. Gutmark, and D. Nikitopoulos, LSU, Award

date 03/97, Implementation date 6/97.

Louisiana/LEQSF (State), "A Three-Component Phase Doppler System for Measurements in

Single-Phase/Multi-Phase, Reacting/Nonreacting Flows," $294,046, One year, S. Acharya, E.

Gutmark, D. Nikiotopoulos, T. Garrison, and K. Kelly, LSU, Award date 04/97,

Implementation date 06197.

DOE, "Fate and Transport Modeling of radionuclides and contaminants in surface aquatic

environments-Swamps, Bayous and Rivers, in Louisiana and Belarus," $189,500, One year,

E. E. Michaelides, L. Steinbert and S. J. Ramer, E. Eschenazi, Tulane and Xavier, Award date

1/6/97, Implementation date 2/1/97.

NASA/LaSPACE, "Mist Generation for Fire Suppression Applications," $15,000, One year,

D. E.Nikitopoulos, E. J. Gutmark, and S. Acharya, LSU, Award date 09/15/97,

Implementation date 10/01/96.

ONR, "An Integrated Two-Component Phase-Doppler/Rainbow Refractometer System for

an Actively Forced Spray Combustor," $239,538., One year, S. Acharya, E. Gutmark and D.

E. Nikitopoulos, LSU, Implementation date 06/97.

DoE, "Collaborative Research with IREP and CREM of Belarus to Determine the

Fate and Transport of Radionuclides following the Chernobyl Accident," $177,000, One

year, E. E. Michaelides, L. Steinbert and D. J. Sailor, E. Eschenazi, Tulane and Xavier, Award

date 1/15/96, Implementation date 02/01196.

EPA, "Laser Diagnostics of the Combustion Process within a Rotary Kiln Incinerator,"

$75,233, Three years, D. l=. Nikitopoulos and E. J. Gutmark, LSU, Implementation date
09101196.

NASA/Ames Research Center (Computational Aero Sciences), "Large Eddy Simulations of a

Forced, Coaxial Spray Combustor," (1450 hours of CPU time on a SP-2), Two year, D. E.

Nikitopoulos and S. Acharya, LSU, Award date 9/95, hnplementation date 10/2/95.

Louisiana/LEQSF (State), "Combustion Equipment Enhancement," $132,250, Two years, F.

C. Knopf, K. M. Dooley, Ivl. A. Henson, D. Nikitopoulos, S. Acharya, LSU, Award date 5/95,

Implementation date 611195.
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Topic: Carbon Cycling and Hydrology in a Shallow Coastal Estuary

Environmental Protection Agency-EPSCoR, "The Fate of Particle-reactive Contaminants in

Shallow Coastal Environments," $279,484, Two years. B. McKee, R. Powell, S. Mitra, G.

Booth and R. Miller, Implementation Date AY 00-02.

NASA (Graduate Student Researchers Program), "Dynamic Particle Processes and

Biogeochemical Material Flux in River-Dominated Ocean Margins." $66,000, Three years,

F. Clark, Implementation Date AY 98-02.

Office of Naval Research "River-Ocean Interactions: Phase 1: The Processing and fates of

Nutrients and Organic Carbon from the Mississippi River," $577,802, Two years, B.

McKee, T. Bianchi, G. Boclh, M. Dagg, R. Miller and R Powell, Implementation Date AY 98-

01.

Department of Defense "Evaluating the Effects of Seasonal Sediment Storage, Diagenesis,
and Remobilization on the Fate of Sediment Contaminants in the Lower Mississippi

River," $340,516, Two years, B. McKee, T. Bianchi and S. Mitra, Implementation Date AY
98-00.

NASA (Graduate Student Researchers Program), "Particulate Flux in Marshes of the

Barataria Bay Drainage System," $66,000., Three years, R. J. Rovansek, Implemention Date
AY 95-96.

NASA (Graduate Student Researchers Program), "Transport of Dissolved Organic Carbon

Using Remote Sensing," $66,000., Three years, D. Muirhead, Implementation Date AY 95-96.

Section I: Patents Granted

Topic: Louisiana Balloon-Borne Experiment Cluster

M. L. Cherry and S. B. Elli _on, "Bi-Directional, Fast Timing, Charge Coupled Device," U. S.

Patent Number 5,693,968, awarded 12/2/97.

Section II: Other Publications

Topic: Louisiana Balloon-Borne Experiment Cluster

J.G. Stacy and W.T. Vestrand, "Gamma Ray Astronomy", Encyclopedia of Physical Science and

Technology, 3 rdEdition 6, 397, (2002).

M.L. Cherry and J.P. Wefel, "Transition Radiation Detectors and Cosmic Rays at the Knee",

Proc. Transition Radiation Detectors for the Third MiIlenium, Bari, to be published, (2002).
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M.L. CherryandG.Case,"X-Ray TransitionRadiationfrom ExtremelyHigh EnergyParticles",
Proc. Transition Radiation Detectors for the Third Millenium, Bari, to be published, (2002).

C. Spiering et al., "Science Potential of the Ice Cube Detector", Proc. 26 _h Intl. Cosmic Ray

Conf., Hamburg, 1245, (2001).

A. Goldschmidt et al., "The Ice Cube Detector", Proc. 26 'h Intl. Cosmic Ray Cop_, Hamburg,

1237, (2001).

G.L. Case, M.L. Cherry, T.G. Guzik, J. Isbert, and J.P. Wefel, "X-Ray Transition Radiation from

High Energy Particles", Proc. 27th Intl. Cosmic Ray Conf., Hamburg 6, 2251, (2001).

D. Band, M. Cherry, J. Stacy, T. Guzik, S. Kappadath, J. Buckley, P. Hink, J. Macri,

M.McConnell, J. Ryan, and J. Matteson, "Progress on MARGIE, a Gamma Ray Burst Ultra-
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